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Title: A CUSHION PRODUCING MACHINE 

Field Of The Invention 
This invention relates generally to a dunnage-creating machine such as a cushion 
producing machine for producing a dunnage product from sheet-like stock material 
supplied, for example, in roll form and, more particularly, to an assembly for such a 
machine which inhibits foreign objects from entering the cutting zone of the machine. 

Background Of The Invention 
In the process of shipping an item from one location to another, a protective 
packaging material is typically placed in the shipping container to fill any voids and/or 
to cushion the item during the shipping process. Some commonly used protective 
packaging materials are plastic foam peanuts and plastic bubble pack. While these 
conventional plastic materials seem to perform adequately as cushioning products, they 
are not without disadvantages. Perhaps the most serious drawback of plastic bubble wrap 
and/or plastic foam peanuts is their effect on our environment. Quite simply, these 
plastic packaging materials are not biodegradable and thus they cannot avoid further 
multiplying our planet's already critical waste disposal problems. The non- 
biodegradability of these packaging materials has become increasingly important in light 
of many industries adopting more progressive policies in terms of environmental 
responsibility. 

These and other disadvantages of conventional plastic packaging materials have 
made paper protective packaging material a very popular alternative. One machine which 
converts paper into a packaging material includes a stock supply assembly, a forming 
assembly, a gear assembly, and a cutting assembly, all of which are mounted on the 
machine's frame. During operation of such a cushion producing machine, the stock 
supply assembly supplies the stock material to the fonning assembly. The forming 
assembly causes the lateral edges of the sheet-like stock material to roll inwardly to form 
a continuous strip having lateral pillow-like portions and a thin central band. The gear 
assembly pulls the stock material through the machine and also coins the central band of 
the continuous strip to form a coined strip. The coined strip travels downstream to the 
cutting assembly which cuts the coined strip into pads of a desired length. 
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For various reasons it is desirable to inhibit the entry of a foreign object into the 
cutting zone of the cutting assembly. In one known device a relatively long discharge 
path is arranged downstream of the cutting assembly so that so it is difficult for a foreign 
object to enter the cutting zone or to contact the cutting assembly. 

Summary Of The Invention 
The present invention provides a cushion producing machine employing an access 
assembly downstream of the cutting assembly which is preferably open during the 
formation of a cushion and is closed prior to the initiation of a cutting process to inhibit 
access to the cutting assembly. Preferably, the machine is provided with a sensor which 
senses whether the access assembly is in an open or closed condition and which permits 
control of the cutting operation so that a cutting operation can only take place when the 
access assembly is in a closed condition. The access assembly may include a pair of 
flaps or valves, the positions of which are controllable so as to effectuate open and closed 
or semi-closed conditions or states for the access assembly. In accordance with the 
invention the access assembly is arranged in the exit opening of the machine and is 
controlled in time-dependent relation with the actuation of the cutting assembly. The 
access assembly can herein be arranged in close proximity to the cutting assembly so that 
the machine housing can be considerably reduced in size over machines which depend on 
a relatively long discharge path downstream of the cutting assembly to inhibit the entry 
of a foreign object into the cutting zone of the cutting assembly. In accordance with one 
aspect of the invention, a machine for manufacturing a cushioning product starting from 
a multi-ply stock material or the like includes a frame having a housing with an exit 
opening, a stock supply supported by the frame, a forming assembly causing the lateral 
edges of the stock material to roll inwardly to form a continuous strip having lateral 
pillow-like portions and a central band, a gear assembly for feeding the stock material 
through the forming assembly and out the exit opening, a cutting assembly intermediate 
the gear assembly and the exit opening for cutting a determined length of the continuous 
strip to produce a cushioning product and, an access assembly for permitting the 
cushioning product to be fed therethrough and inhibiting access to the cutting assembly 
from outside the housing. 
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In one preferred embodiment the access assembly includes at least one swivelling 
valve in the exit opening movable by a drive member. 

According to a further embodiment, two swivelling valves are arranged in the exit 
opening for movement toward and away from each other, wherein the swivelling valves 
are moved synchronously by a joint coupling mechanism from the opened to the closed 
position. 

These and other features of the invention are fully described and particularly 
pointed out in the claims. The following descriptive annexed drawings set forth in detail 
one illustrative embodiment, this embodiment being indicative of but one of the various 
ways in which the principles of the invention may be employed. 

Brief Description Of The Drawings 
In the annexed drawings: 

Figure 1 shows a perspective standing view of an embodiment of the device 
according to the invention; 

Figure 2 is a schematic view of the different components within the housing of the 
device; and 

Figures 3 and 4 show in each case a perspective view of two embodiments of the 
access assembly according to the invention. 



Detailed Description Of The Invention 
With reference to the drawings and initially to Figure 1, there is shown a cushion 
producing machine 10 which includes a frame 12 with a housing 14 arranged thereon 
which comprises a number of processing assemblies discussed more fully below for 
converting sheet-like stock material into a cushioning product. It is noted that the 
illustrated embodiment of the frame 12 and the housing 14 is exemplary and that the 
frame and housing as well as other components of the machine 10 can be adapted to the 
particular place in which the machine will operate. In the illustrated embodiment the 
frame 12 is constructed from a number of profiles for support of the several components 
of the machine 10 including a rod 16 which supports a roll R of sheet-like stock material, 
such as Kraft paper. The paper 18 is unwound from the roll R and carried via reversing 
rollers 20 to the open underside of housing 14. The strip of paper 18 undergoes a 
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conversion operation in the housing 14 and is discharged through the exit opening 22 in 
the top of housing. 

Figure 2 shows the different assemblies which cooperate to produce the cushioning 
product. In this figure the housing 14 of Figure 1 is omitted to reveal the assemblies 
within the housing. As can be seen the machine 10 further includes a conversion 
assembly 24 for converting the strip of paper 18 received from the roll R into a 
continuous strip of cushioning product and a cutting assembly 26 which cuts the 
continuous strip of cushioning product into cut pads of a desired length. The conversion 
assembly 24 includes a forming assembly 28 comprised of chute 30 with a forming frame 
32 partially disposed therewithin, and a gear assembly 34 which coacts with the forming 
assembly to convert the sheet-like material into a continuous strip of cushioning product. 

During the conversion process, the strip of paper 18 is fed through the forming 
assembly 28 wherein the lateral edges of the paper are caused to roll inwardly, such as 
in a spiralling fashion, to form a continuous strip 36 having lateral pillow-like portions 
and a thin central band. Through the forming process the thickness of the strip of paper 
is tripled. When triple-ply paper is used as the stock material, nine layers then lie on one 
another. 

The gear assembly 34 includes a pair of enmeshed, toothed gears 38 forming a 
nip through which the strip of cushioning material 36 is fed and which coins the material 
as a result of the deformation by the teeth of the gears. It is also possible to use these 
toothed gears 38 to pull the strip of material upward in the direction of arrow PI. The 
gear assembly 34 is driven by the gear motor 40. 

The cutting assembly 26 arranged above or downstream of the gear assembly 34 
preferably includes a fixed blade 42 and a movable blade 43 which is driven by a cut 
motor 44. 

Finally, an access assembly 46 in the form of two flaps, door or valves 48 is 
arranged above or downstream of cutting assembly 26, with the valves proximate the exit 
opening 22 of housing 14. The valves 48 serve to permit or to substantially close off 
access to the cutting zone of the cutting assembly 26 through the opening 22 depending 
upon whether the valves are in a relative open or closed position. The valves 48 have 
a trailing position relative to the transporting direction PI and leave a determined opening 
between the distal edges thereof when in a closed condition such that the formed paper 
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strip 36 can be pulJed out therebetween after being cut into a pad of a desired length by 
the cutting assembly 26. The position of the valves 48 is determined by a valve motor 
or similar motive means 50 and sensed by a sensor 52 which transmits a signal indicating 
the position of the valves to a control circuit, which is shown schematically by block 54 
in Figure 2. The control circuit 54 also serves to control the gear motor 40, the cut 
motor 44 and the valve motor 50. 

As shown in Figure 3, the access assembly 46 includes a front plate 56 and a 
parallel rear plate (not shown) which are mutually connected by spacer elements 58. The 
valves 48 swivel in the exit opening 22 on swivel shafts 60, 62 which have a parallel 
orientation. The swivel shafts 60, 62 are rotatably mounted in the plates with the end of 
the swivel shafts mounted in the front plate 56 protruding through the front plate in order 
to enable connection in each case to arms 64, 66, respectively. The other ends of the 
arms 64, 66 are mutually connected by an intermediate arm 68. Arranged on front plate 
56 is the valve motor 50 which is connected pivotaUy to the arm 66 via a crank 70 and 
a crank arm 72. The valve motor 50 is energized and rotates in one direction so that the 
crank 70 turns, for instance, in the direction of arrow P3. This provides a reciprocating 
movement of crank arm 72 in the direction of arrow P4. The respective arms 64, 66 are 
thus caused to rotate about the axes of the swivel shafts 60, 62, respectively, thereby 
rotating the swivel shafts and causing the valves 48 mounted to the swivel shafts to be 
moved apart to a greater or lesser degree such that they are moved from a closed 
position, wherein the distal edges 74 of the valves lie substantially adjacent each other, 
to an open position, wherein the valves lie practically parallel to each other with their 
distal edges substantially separated. 

Figure 4 shows an alternate embodiment of the drive mechanism for the access 
assembly 46. Arranged on front plate 56 is a solenoid 76 which serves as motive means 
for driving the arms 78, 80 connected to the swivel shafts 60, 62. The arms 78, 80 are 
embodied here as gear segments, the toothing of which is in engagement with a gear rack 
82 which is joined to the solenoid pin 84. It will be apparent from Figure 4 that by 
energizing the solenoid 76 the pin 84 is pulled inwardly, carrying with it the gear rack 
82, which rotates the two gear segments 78 and 80 and therewith the valves 48 of the 
access assembly 46. 
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In this embodiment the sensor 52 is embodied as microswitch, the arm 86 of 
which senses the position of the gear segment 78 via a roller 88 and thereby determines 
whether the valves 48 are in an open or closed condition. The sensor 52 generates a 
signal which is transmitted to the control circuit 54 in Figure 2 which, when the access 
assembly 46 is in its open position, renders inoperative the energizing of cut motor 44 
of cutting assembly 26. The gear motor 40 powering the gear assembly 34 for through- 
feed of the strip of paper 36 can however be energized so that a determined strip can be 
discharged through the opening. Once the desired length of paper has been fed through 
the machine 10, the control circuit 54 commands the gear motor to stop and energizes 
the valve motor 50 or solenoid 76 to close the valves 48 of the access assembly 46. Once 
the sensor 52 has sensed that the valves 48 are in a closed condition and this information 
has been relayed to the control circuit 54, the control circuit energizes the cut motor 44 
to cause the blades 42, 43 of the cutting assembly 26 to cut the strip of paper 36 to result 
in the appropriately sized length of cushioning product Thereafter the user can pull the 
cut pad outward between the valves 48 to remove it from the machine for packaging a 
given item. 

After the cutting operation is complete, e.g., the control circuit 54 has caused the 
blades 42, 43 to retract, the valve motor 50 can be energized to open the access assembly 
and the feed motor 40 can be started for renewed feed of the strip of paper 36 through 
the machine 10. It is noted that when closing of the valves 48 of the access assembly is 
prevented, for instance because of the presence of a foreign object between them, the 
control circuit 54 will not energize the cut motor 44 despite the possibility that the valve 
motor 50 for the access assembly has energized to close the valves. The interaction of 
the access assembly and the cutting assembly and gear assembly as controlled by the 
control circuit may be based on sensing of the states of the assemblies or based on a time 
dependant operation wherein the control circuit commands the respective assemblies to 
perform their operations based on a time sequence, or a combination of these control 
methods. 

The invention is not limited to the above described embodiments. Many 
modifications of the invention given the preceding description will become apparent, all 
such modifications being within the scope of the invention. As an example, the sensor 
52 may embodied as a different sensor or as multiple sensors, such as separate sensors 
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to determine if the access assembly is in an open position or a closed position. 
Moreover, opening or closing of the valves may be actuated by a variety of different 
actuation means. For example, the crank and linkage mechanism of Figure 3 could be 
combined with a pair of enmeshed partial gears such as illustrated in Figure 4, but 
without the intermediate gear rack, to effectuate control of the valves. 
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CLAIMS 

What is claimed is: 

1. A machine for producing a cushioning product from a sheet-like stock 
material, comprising: 

a frame having a housing with an exit opening; 

a forming assembly, supported by the frame, which forms a continuous strip of 
dunnage from the sheet-like stock material; 

a stock supply assembly, positioned upstream of the forming assembly, which 
supplies sheet-like stock material to the forming assembly; 

a gear assembly, supported by the frame downstream of the stock supply 
assembly, for pulling the stock material from the stock supply assembly and advancing 
it through the forming assembly and out the exit opening; 

a cutting assembly, positioned downstream of the exit opening, which cuts the 
continuous strip of dunnage to produce a cushioning product; and 

an access assembly for permitting the cushioning product to be fed through the 
exit opening but inhibiting access to the cutting assembly through the exit opening. 

2. A machine as set forth in claim 1 wherein the access assembly has an open 
position and a closed position, the machine including a sensor for deterniining which 
position the access assembly is in. 

3. A machine as set forth in claim 2 including control means for controlling 
operation of the gear assembly and cutting assembly based on the position of the access 
assembly. 

4. A machine as set forth in claim 3 wherein the access assembly is controlled 
in time-dependent relation with the actuation of the cutting means. 

5. A machine as set forth in claim 1 wherein the access assembly includes at 
least one swivelling valve in the exit opening moved by a drive member. 

6. A machine as set forth in claim 1 wherein the access assembly includes two 
swivelling valves arranged in the exit opening, and wherein a coupling mechanism moved 
by a drive member acts on the two valves. 

7. A machine as set forth in claim 5 including a coupling mechanism formed 
by an arm which is connected to a swivel shaft, the free ends of which are coupled by 
an intermediate arm which engages a crank and crank arm driven by a motor. 
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8. A machine as set forth in claim 2 including a control circuit which prevents 
operation of the cutting assembly when the access assembly is not in its closed position. 

9. A machine as set forth in claim 1 wherein the gear assembly performs a 
coining operation on the continuous strip. 

10. A machine as set forth in claim 1 wherein the gear assembly includes a 
pair of enmeshed gears. 
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